Topology of the VirB4 C terminus in the Agrobacterium tumefaciens VirB/D4 type IV secretion system.
Gram-negative type IV secretion systems (T4SSs) transfer proteins and DNA to eukaryotic and/or prokaryotic recipients resulting in pathogenesis or conjugative DNA transfer. VirB4, one of the most conserved proteins in these systems, has both energetic and structural roles in substrate translocation. We previously predicted a structural model for the large C-terminal domain (residues 425-789) of VirB4 of Agrobacterium tumefaciens. Here we have defined a homology-based structural model for Agrobacterium VirB11. Both VirB4 and VirB11 models predict hexameric oligomers. Yeast two-hybrid interactions define peptides in the C terminus of VirB4 and the N terminus of VirB11 that interact with each other. These interactions were mapped onto the homology models to predict direct interactions between the hexameric interfaces of VirB4 and VirB11 such that the VirB4 C terminus stacks above VirB11 in the periplasm. In support of this, fractionation and Western blotting show that the VirB4 C terminus is localized to the membrane and periplasm rather than the cytoplasm of cells. Additional high resolution yeast two-hybrid results demonstrate interactions between the C terminus of VirB4 and the periplasmic portions of VirB1, VirB8, and VirB10. Genetic studies reveal dominant negative interactions and thus function of the VirB4 C terminus in vivo. The above data are integrated with the existing body of literature to propose a structural, periplasmic role for the C-terminal half of the Agrobacterium VirB4 protein.